An ultrastructural study of ethylene glycol monomethyl ether-induced spermatocyte injury in the rat.
Previous studies have shown that administration of ethylene glycol monomethyl ether (EGM) to the rat results in testicular damage with the spermatocyte being the primary cellular site for toxicity. An ultrastructural study has now been carried out to characterize the early subcellular changes following a single dose of 250 or 500 mg EGM/kg body weight. At 12 and 18 hr after dosing, large membrane bound intracellular vacuoles filled with flocculent or granular material were observed in the basal region of the tubules. These mostly appeared to originate as rarefaction and swelling of Sertoli cell processes. Necrosis of spermatocytes was evident at 12 hr but the process of cell death was rapid with cells either appearing normal or in an advanced state of necrosis. Many of the spermatocytes which appeared otherwise normal, showed areas of plasma membrane dissolution, a change which was also seen affecting the facing Sertoli cell plasma membrane resulting in continuity of the cytoplasm between the two cells. This membrane change was seen in the absence of any other morphological abnormality in the affected spermatocyte, although slight mitochondrial condensation was sometimes also present. By 24 hr after dosing, most of the spermatocytes in the spermatogenic stages which had shown the earlier membrane changes, had become necrotic while Sertoli cell vacuolation had largely regressed. Although the membrane dissolution was an early and specific effect, it is regarded as part of the phagocytic response of the surrounding Sertoli cell. It is suggested that the vacuolar changes in the Sertoli cell may be causally associated with spermatocyte injury.